A 29-year-old man with a 2-week history of temperature spikes, nausea, vomiting, and diarrhea was seen at the Infectious Diseases Clinic of University of Louisville Hospital. The patient stated he had lost weight during the past several months and also lost his appetite. Acetaminophen had helped to control his fever but seemed to increase the nausea and vomiting. The patient's earlier medical and family histories offered no significant information. The patient was homosexual and had unprotected sex approximately 3 years ago. He smoked 1 pack of cigarettes per day and did not drink alcohol. The review of systems was positive only for the current illness. The patient's vital signs were the following: pulse, 110 beats per minute; blood pressure, 132/60 mm Hg; respiration rate, 18 to 20 per minute; and temperature, 99.7 o F (37.6 o C). Physical examination showed a thin white man with oral thrush. The patient had abdominal tenderness with an enlarged spleen. A stool guaiac test result was 1+. Initial laboratory values are shown in Table 1 . A diagnosis of significant dehydration was made on the basis of the physical examination findings and the elevated levels of urea nitrogen and creatinine. The patient was admitted to the hospital for treatment of dehydration and evaluation of his fever, weight loss, and diarrhea.
The patient's CBC was measured on a Cell-Dyn 4000 (Abbott Laboratories, Chicago). The instrument flagged the results for manual review. Technologists reviewed the peripheral smear and noted intracellular inclusions in neutrophils and monocytes and yeast-like organisms in the plasma (Figure) . The consensus was that the morphology of the organisms suggested the presence of the fungus Histoplasma capsulatum. The patient's blood (2 mL) was aseptically aspirated from the EDTA collection tube and injected into a Bactec (Plus Aerobic/F) blood culture bottle and incubated in the Bactec 9240 continuous monitoring blood culture system (Becton Dickinson, Cockeysville, MD). A calcofluor white stain test on the peripheral blood smear was positive, indicating the presence of fungi. A Gram stain of the blood was negative for bacteria. The blood culture became positive on the fifth day of incubation. An aliquot of blood was aspirated from the blood culture bottle and stained with calcofluor white. Microscopic examination showed small budding yeast with morphology suggestive of H capsulatum. During this period, 3 separate blood culture samples collected from the patient became positive with the same organism. In addition, the patient's urine tested positive for Histoplasma antigen. The presence of H capsulatum was confirmed by nucleic acid probe analysis (GenProbe, San Diego). The patient was treated with amphotericin B. The Western blot test was positive for HIV and a diagnosis of AIDS was made.
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As a thermally dimorphic organism, H capsulatum exists as a mold at 25 o C to 30 o C and a yeast at 35 o Cto 37 o C. In the United States, histoplasmosis is endemic to the Ohio, Mississippi, and Missouri river valleys. The mold form grows in soil enriched with nitrogen contained in guano, a waste material from bats and a variety of avian species; it is most commonly found in soil under roosting areas inhabited by starlings or blackbirds or in proximity to chicken houses. 1 Although H capsulatum grows as a saprophyte in nature, it infects people when they inhale the airborne conidia. In approximately 95% of histoplasmosis cases that occurred before the HIV epidemic, an asymptomatic and self-limited granulomatous infection developed in the lungs. 2 In immunocompromised patients (eg, people with AIDS), disseminated histoplasmosis involving the yeast form usually affects the lymphatic tissue, liver, spleen, kidneys, meninges, and heart. In patients with this condition, culture of the blood or bone marrow is frequently positive for H capsulatum. The organisms have been observed intracellularly in direct smears of the peripheral blood, 3 bone marrow, 4 and fine-needle aspirates of lymph nodes. 5 In our patient, the presence of disseminated histoplasmosis was suggested by other data as well. For example, the patient presented with leukopenia, lymphocytopenia, and monocytopenia. Such changes in WBC count are consistent with observations reported in a study of 13 patients with disseminated histoplasmosis and AIDS 6 ; in that study, severe absolute monocytopenia was found only in patients with organisms in the peripheral blood smear.
Another clue was the markedly elevated lactate dehydrogenase (LDH) level (see Table 1 ). The relationships among LDH levels, disseminated histoplasmosis, and AIDS were studied by Corcoran and colleagues. 7 These investigators compared LDH levels (at the time of admission) of 15 patients with culture-proven disseminated histoplasmosis with the initial LDH concentrations of 30 patients with advanced AIDS who were admitted for evaluation of fever and pulmonary infiltrates. The mean admission LDH level of the disseminated histoplasmosis group was significantly higher than that of the AIDS patients without disseminated histoplasmosis.
This suggested that elevated LDH levels may indicate the presence of disseminated histoplasmosis in AIDS patients.
Finally, the patient's serum ferritin concentration after 10 days of hospitalization was 700 ng/mL (700 µg/L) (reference interval, 30-323 ng/mL [30-323 mg/L]). A serum ferritin level exceeding 10,000 µg/L before therapy is 100% specific for disseminated histoplasmosis in patients with AIDS. 8, 9 After treatment, the ferritin level decreases. 8 Thus, we speculate that our patient probably had a markedly elevated ferritin level on admission and that it remained high after 10 days of therapy with amphotericin B. Figure) . The list of organisms whose cells resemble those of H capsulatum on a peripheral blood smear and the key features that differentiate these organisms are shown in Table 2 .
When hematology technologists observe organisms resembling fungi on a peripheral blood smear, they should communicate this to technologists in microbiology who can do rapid and more definitive tests (such as the calcofluor white stain) to identify the unknown organisms. In our laboratory, we have reduced the time to recover fungi (especially slow growers such as H capsulatum) from suspect samples by inoculating the patient's peripheral blood sample directly into a blood culture bottle and observing the results.
Admittedly, withdrawing blood from a sterile vial previously entered for hematologic analysis introduces the possibility of contamination and is not a recommended or standard procedure. Therefore, we restrict the use of this procedure to samples that may have systemic fungi as shown by microscopic observation. In this case, the observation of a yeast-like fungus suggestive of H capsulatum combined with a calcofluor white stain test positive for fungi and the absence of other microbes in the Gram stain test indicated that the specimen was not contaminated. This was confirmed by the absence of growth of contaminating Section Scientific Communications 
4

B B
Downloaded from https://academic.oup.com/labmed/article-abstract/31/6/324/2657108 by guest on 11 January 2019 bacteria after direct subculture of the blood sample on potato flake agar, with and without antibiotics. Owing to the slow growth rate (2-3 weeks) of H capsulatum and the potentially life-threatening nature of this type of fungal infection, especially in patients with AIDS, a definitive diagnosis must be made as rapidly as possible. The method used in our laboratory shortens the time for definitive diagnosis. Interestingly, the examining clinician did not consider histoplasmosis in the initial differential diagnosis; the organism was discovered in a routine WBC count and manual differential. In this case, the laboratory work not only led to the correct diagnosis, it also helped to contain costs by eliminating or reducing the need for more testing. In addition, the patient received the appropriate therapy much sooner, thus reducing his length of stay in the hospital. The result was significant savings for both the patient and the hospital.
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Disseminated histoplasmosis is often found as a concomitant infection in patients with AIDS. Noting the yeast form of the organism in neutrophils or monocytes in the peripheral blood may make the diagnosis. To confirm the diagnosis, either fresh blood or the blood used for the peripheral smear may be cultured for definitive identification with a nucleic acid probe. Other laboratory findings consistent with this condition are leukopenia, lymphocytopenia, monocytopenia, and marked elevation of serum LDH and ferritin levels.l
